Ingested foreign bodies that migrate extraluminally are rare. In such cases, exploration of the neck via an external approach is the recommended procedure to remove the object. However, locating such a foreign body can be a difficult task. We report what we believe is the first adult case of fluoroscopically guided localization of an accidentally ingested foreign body that had migrated into the soft tissues of the neck. We also review the other methods used to locate a migrating foreign body. Figure 6 . Photograph shows the wire after removal.
Introduction
Ingested foreign bodies that become lodged in the upper aerodigestive tract comprise a fairly common emergency in ENT practice. In rare cases, a foreign body becomes lodged at the cricopharynx or at one of the other constrictions along the esophagus, requiring rigid esophagoscopy. Even more rarely, a foreign body penetrates the esophageal mucosa and migrates through the deeper layers of submucosa and muscle. Sometimes a foreign body migrates completely through the esophageal wall and becomes lodged in the soft tissues of the neck. 1 Management involves exploration of the neck via an external approach to locate the migrating foreign body and remove it. The main difficulty lies in locating the object. 2 We describe a unique case that demonstrates the efficacy of intraoperative fluoroscopy in locating and removing a migrating foreign body from the soft tissues of the neck.
Case report
A 55-year-old woman presented with a sensation of something sticking in her throat for the previous 2 days. She reported that the sensation had started abruptly after she had eaten a large tiger prawn. She had immediately consulted a general physician, who had prescribed some medications and advised warm saline gargles. When her condition did not improve, she sought an ENT consultation.
Clinical examination of the oropharynx and the oral cavity detected no foreign body. We observed no drooling and no edema or erythema over the base of the tongue, the posterior pharyngeal wall, or the tonsils. Likewise, indirect laryngoscopy revealed no abnormality.
X-rays of the soft tissues of the neck (anteroposterior view) demonstrated a linear radiopaque shadow in the prevertebral soft tissues at the level of C5-C6 (figure 1). A lateral view revealed widening of the prevertebral softtissue shadow in the area of C6-C7 (figure 2). We speculated that the patient had accidentally ingested a metal wire, that it had become lodged in her upper digestive tract, and that it was now inciting a retropharyngeal space infection. Metal wires are used by catering services to straighten large prawns, which tend to coil up during cooking.
The position of the radiopaque shadow led us to believe that a part of the wire might be protruding into the esophageal lumen, so we performed esophagoscopy. However, an extensive search neither found the foreign body nor provided any clue to its location.
Use of flUoroscopic gUidance to remove a migrating esophageal foreign body
At this point, we considered the possibility that the foreign body had migrated. We started the patient on intravenous antibiotics and obtained computed tomography (CT). The CT scan demonstrated a radiopaque linear foreign body that was lodged in the soft tissues of the neck just behind the lower part of the thyroid cartilage on the right side at C5-C6 (figure 3).
We decided to explore the neck with the patient under general anesthesia. A horizontal collar incision was made on the right side at the level of the thyroid cartilage. The deep fascia was incised vertically along the anterior border of the sternocleidomastoid muscle. The thyroid cartilage was retracted anteriorly, the muscle was retracted posteriorly, and the soft tissue was gently dissected with great care taken to avoid injuring the great vessels. However, despite a meticulous search, the foreign body was nowhere to be found.
We then decided to use intraoperative fluoroscopic guidance to facilitate our search. A C-arm fluoroscope was directed at the neck. Using a straight metallic hemostatic forceps as the control, we found that we were indeed just a few millimeters away from the foreign body ( figure 4 ). With the foreign body promptly located, we removed it gently to avoid injury to the surrounding vital structures (figure 5). The foreign body was confirmed to be a thin metal wire approximately 3.3 cm in length ( figure 6 ). The postoperative period was uneventful.
Discussion
A foreign body should be suspected to have migrated extraluminally when esophagoscopy fails to identify it and postoperative x-rays confirm that it is still present. 2 The incidence of ingested foreign bodies migrating into the neck is fairly low. Goh and Tan described a series of 4 cases of esophageal penetration and migration into the thyroid gland by fish bones over a period of 11 years. 3 Remsen et al reviewed a series of 321 published cases of penetrating foreign bodies and reported that only 43 of them (13.4%) were found extraluminally. 4 An important factor in the course of events following a foreign-body impaction in the upper digestive tract is the site and direction of the impaction. When impaction is visualized in a relatively accessible part of the oral cavity (e.g., the tonsils or base of the tongue), removal is fairly straightforward. However, sometimes patients vigorously attempt forceful swallowing or digital manipulation to clear a foreign body, and this may actually force a sharp object such as a bone or wire to penetrate the walls of the esophagus. Later, the object can gradually migrate toward the soft tissues of the neck. Figure 1 . Anteroposterior x-ray shows the linear radiopaque shadow in the prevertebral soft tissues of the neck at the level of C5-C6. Figure 2 . Lateral x-ray shows the widening of the prevertebral soft-tissue shadow in the area of C6-C7. Exploration to locate a migrated foreign body is often difficult and frustrating. Given the potentially hazardous consequences of and the therapeutic dilemma presented by this type of medical situation, a meticulous surgical technique and experienced supporting personnel are critical to a successful outcome. 5 Still, preoperative localization of a foreign body is often difficult, even with the best imaging modalities.
A barium swallow can be useful in detecting esophageal leaks if there is a suspicion that a foreign body has penetrated the esophageal wall, but its value in locating a migrated foreign body is limited.
CT of the neck in 1-mm cuts is the investigation of choice for confirming the presence of a foreign body while also serving as a road map for locating it. However, even on CT it is sometimes not possible to determine if a foreign body is partially or completely extraluminal. In addition, one should bear in mind that the position of the head and neck during surgery may be different from its position when the CT was obtained. Since the soft tissues of the neck are mobile in relation to the bony and cartilaginous structures, a foreign body at surgery may not be in the exact same place where it is seen on CT.
For its part, magnetic resonance imaging is not useful in many cases of foreign-body impaction because (1) it cannot provide an image of a migrated bone and (2) it is contraindicated in the presence of a suspected metal foreign body because of the strong magnetic field.
In our patient, CT was inadequate for locating the foreign body at surgery. The wire had migrated out of the esophageal lumen, and possibly for the reasons stated earlier, it was not in the same position as what was seen on CT. Therefore, fluoroscopy became necessary to locate the thin radiopaque object intraoperatively.
Catheter extraction of an ingested coin from a child under fluoroscopic guidance was first described 1966, and it has been used ever since. 6 This procedure involves restraining the child on the fluoroscopy table, preferably in the lateral decubitus position, and then passing a 12-Fr to 14-Fr Foley catheter distal to the foreign body under fluoroscopic control. A balloon is then inflated with contrast material and steadily withdrawn under constant fluoroscopic surveillance. 7 However, this fluoroscopic technique is not applicable in cases such as ours, in which the foreign body had migrated out of the digestive tract.
Fluoroscopy has also been used for locating lost or broken medical and dental needles. 8, 9 There is also one report of its use in the removal of a metallic foreign body from a foot. 10 However, to the best of our knowledge, only 1 case of the removal of a foreign body from the pharynx of an adult under fluoroscopic guidance has been reported in the literature. 11 Our case was similar to that case in that the foreign body was not directly visualized and it was a 3-cm metal wire. However, in that case the foreign body was still embedded in the submucosal tissues of the pharynx and it had not migrated into the soft tissues of the neck, as occurred in our case.
There has also been a report of the use of intraoperative fluoroscopy for the removal of a foreign body from the oropharynx of an 11-year-old girl. 12 A C-arm fluoroscope was used to remove a metal bristle from a barbecue brush that had become embedded in the child's oropharyngeal tissue (the submucosa of the posterior aspect of the base of tongue). We believe ours is the first reported case in an adult.
Image-guided navigation may be safe and useful, but it relies on data from preoperative imaging, so its utility in the removal of a potentially mobile foreign body may be limited. 13 
